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Abstract 
Conditions for captive power plant, the establishment of the DC current cost model changes, the transmission cost of captive power 
plant analysis, the text node using a numerical example of the model is validated, the results show that the model and the physical 
concepts clear and balancing machines node position independent of the choice, with strong operational and practical. 
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1. Introdution
    Contact power transmission system and electricity is a bridge, will give the market a reasonable transmission cost 
to provide the correct economic signal members, to promote optimal use of transmission resources. Therefore, the 
captive power plant companies, to establish a scientific and reasonable cost of the formation of transmission methods 
and models will help companies and grid coordinate development and promote coordinated development between the 
two. 
2. Dc-Based Cost Model Changes In The Trend 
In the electricity market environment, the user must not only know the whole trend of the distribution grid, and 
to know in a variety of operating modes for power transmission and distribution equipment they use is the number of 
shares, the net loss how to share and so on. DC current changes the cost model is to first find the captive power plant 
using the tracking algorithm on each node share the use of the transmission circuit, and then share and use certain 
rules of transmission costs and network losses cost-sharing. 
    DC power system can be expressed as the trend of the formula: 
P Bθ=   (1.1) 
Set up the network a total of n nodes, the first node of n nodes is balanced,  and are in addition to balance the 
node outside the node into the power and voltage phase angle vector, the corresponding coefficient matrix. 
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Among them, between the node i and node j is the conductance . 
The total net loss of communication networks for the expression is: 
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If the approximate model using DC current, the expression is: 
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    In this way,the system's total net loss can be approximated:
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Where is the balance to remove the node other than nodes on the connection between the loss on the Heisen 
matrix, reflecting the balance of the nodes and branch nodes connected to form the coefficient matrix, the formula is as 
follows: 
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Equation 1-8can be obtained: 
Among: 
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The use of type 1-9, you can calculate the net loss for the:
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1-11calculated by the type of node i is the marginal net loss from the shows, the marginal net loss calculated by 
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the total net loss is the actual net loss of 2 times, so if the marginal net loss in accordance with each node into each 
node power to bring the net loss must be corrected, the correction factor of 0.5. 
    Now, calculate the bilateral trade caused by a net loss, setting the bilateral trade from i to j point, trading power, 
consider the marginal net loss correction factor, the net loss factor of the marginal transaction is: 
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If the captive power plant from the i-node access, the use of captive power supply company received from a node 
j, but also need to consider the company's net loss in the distribution network, according to their different voltage 
levels, whichever is the average net loss rate, if they consider trading in the online distribution network losses, the 
marginal net loss factor can be amended to read: 
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Which, 
kil is the enterprise where the node j, k is the average voltage level of distribution network network loss 
rate. The net trading losses caused by increments: 
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For node ij on the line between power, have the following formula: 
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Deduced available:
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Type 1-15, B, P, and
ijb  the meaning of the same type 1,
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iB（ ）and 1 j( )B− are the i-th row vector Of B and j row 
vector. Equation 1-15shows that: 
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1-17shows the power line from the type of node injection power P '
ijp
 sensitivity, which is the node into the 
power line power of a slight increase factor. 
    Set up a captive power supply from k to l-point, power supply power for the k (l from node to node k), a slight 
increase in power supply caused the trend line ij is: 
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The supply contract has caused the trend line ij can be approximated as: 
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Where 
ijk  is the correction factor, calculated as follows: 
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Where '
ijp
is the actual current flowing through the line ij, '
ijp
for the transaction t in the line ij caused the trend, T 
is the set of all transactions. 
    1-19 can be determined from the type of broad bilateral trade caused by the trend line on the road, blocking can 
be used as cost-sharing basis. 
If the captive power supply is balanced at one end node, set i to balance the node, where a slight increase of the 
net loss factor is calculated as follows: 
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For the balance of the node to connect the line ij, i set to balance the node, the node into the power of the trend of 
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a slight increase of the line factor is calculated as formula 1-22, the confession of the corresponding trend line is 
calculated with a slight increase of non-equilibrium factor nodes in the same line formula. 
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3. Analysis Of Cases 
DC-based trade network losses and the trend of a slight increase of the line model, the data on the IEEE 14 nodes 
was simulated to be a slight increase of loss factor of the node network, a slight increase of loss factor of the 
transaction network, the node into the power of the trend line slightly increased factor and micro-transactions on the 
trend line calculated by factor in Table 2-1 to table 2-3
.
Table 2-1 part of the network nodes in a slight increase of loss factor 
Node 2 3 4 5 6 7 8 
Slightly increased factor -0.0587 -0.1409 -0.1163 -0.0977 -0.0979    -0.1162 -0.1162
Table 2-2 slight increase of part of the transaction net loss factor (from node 2 to each node of the Exchange Factor) 
2－>3 2—>4 2－>5 2－>6 2－>7 2－>8 2－>9 2－>10 
0.0821 0.0576 0.0390 0.0392 0.0575 0.0575 0.0574 0.0615 
Table 2-3 3-4 node into the power of the trend of slight increase of the line factor (part) 
Node 2 3 4 5 6 7 8 9 
Slightly
increased
factor 
0.0267 0.4254 －0.1419 －0.0961 －0.1105 －0.1343 －0.1343 －0.1303 
Calculated according to equation 1-9 overall net loss of system is 0.2921, then multiplied by the correction factor 
0.5 to get the system network loss is 0.1460, while the actual net loss for the network of 0.1338, the error rate of 
8.36%, taking into account the trend of DC approximation, this result validates the correctness of the formula, the 
accuracy of approximate loss allocation to meet the computing requirements. 
    with a focus on trade and bilateral co-existence of electricity trading market, for example, the trend lines for the 
transaction cost-sharing contributions and blocking analysis. Assuming that the electricity market there are three 
bilateral trade, see Table 7, transactions are 10MW, converted into what is labeled 0.1, IEEE 14 node power flow using 
the trend data, so other than to remove bilateral trade generation and load can be seen as is to focus on multilateral 
trade, 4,5,6 can be understood from the table node and the total power injected into the multilateral trading centralized 
power generation and load. 
Table 2-4 nodes and the bilateral trade volume
Power node Load nodes Trading Power
1 4 0.1 
1 9 0.1 
2 3 0.1 
Table 2-5 part of the total injected power of nodes as follows:
Node 1 2 3 4 5 6 7 8 9 
Power 2.3238 0.1830 -0.9420 -0.4780 -0.0760 -0.1120 0 0 -0.295 
Centralized power generation and trading of nodes that the node load power respectively are Table 2-6,2-7. 
Table 2-6 focus on power generation transactions node
Node 1 2 
Power 2.1238     0.0830  
Table 2-7 focus on the node load power trading
Node 1 2 3 4 5 6 7 8 9 
Power 0 0 0.8420 0.3780 0.0760 0.1120 0 0 0.1950 
According to equation 1-17, so the correction factor is 1, the bilateral trade can be calculated on the trend in 
contributions to the line 23, three bilateral trade contributed to the trend lines were 0.0150,0.0138 and 0.0577. For the 
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focus on the multilateral trading trend in the line 23 can be found in the calculation of contribution-type 2-25, focused 
on trading the trend of the line contribution to 0.6287. 
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Where, pcenij is focused on the multilateral trading trend in the contribution of line 23, pk and pl  , 
respectively, the multilateral trading nodes in order to concentrate power and node load power generation, is the 
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1-14 can be calculated according to equation 23 on the trend line is 0.7153, focused on trading with the trend of 
contributions to the trend of bilateral trade and equal to the contribution of the trend line. Assuming 23 lines blocked, 
the time congestion cost of $ 100,000, so the three bilateral trading period congestion cost is calculated as follows: 
0
0.6287
10 8.79 ten
0.7153
C = ∗ = （ thousandyuan）
1
0.015
10 0.21
0.7153
C = ∗ = （tenthousandyuan）
2
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10 0.193
0.7153
C = ∗ = （tenthousandyuan）
3
0.0577
10 0.807
0.7153
C = ∗ = （tenthsouandyuan）
Of which: 
0C is focused on transaction costs of sharing the line 23, 1C 、 2C and 3C  respectively for the three 
bilateral trade share of the cost of blocking the line 23. 
4. Conclusion 
Can be seen from the results, DC-based cost model to determine the trend of change in the apportionment factor 
is always positive, the physical concept is clear, does not appear unreasonable values, and to ensure balance, to meet 
the transmission cost-sharing requirements., Therefore, corporate-owned power plant in the calculation of transmission 
costs, the recommended changes in the trend of the DC-based cost model.  
References 
[1]Fu Shuti,, Zhang Rui. Computation and Allocation of Transmission Charges. Automation of Electric Power Systems, 2004, 28(3):5~9
[2]Qiang Jinlong, Yu Erkeng, Economic Dispatch of Power System. Harbin Institute of Technology Press, 2008 
[3]Wang Gongtao, Zhao Yu,. A Study on Allocation of Active Loss in Transmission Network and Competition; Proceeding of International
Conference on Electrical Engineering 9(ICEE). Xi”an:2001.491~495 
[4]PJM Interconnection Co Ltd, PLM Location Marginal Pricing Implementation Course Training ----LMP5 Bus Accounting Example. 
http://www.pjm.com 
